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(57) Abstract 

A power contrc>l device for a CDMA communication system using diffCTcnt kinds of spreading codes. In the powa* control device 
for a base station device, a fiist channel generator genaates a first channel signal by spreading fixst mput data (DATAl) with an orfliog<ma] 
code and a second channel generator generates a second channd signal by spreading second input data (DATA2) witii a quasi-orthogOTal 
code. The second channel signal has a gain higher than that of the first channel signal. A first gain controller (17) controls power of tht 
first channel signal and a second gain controUer (18) controls power of the second channel signaL An adder (20) adds the first channel 
signal to the second channel signal, and a spreader (21) spreads a signal ou^ut frran the adder widi a pseudo-^om noise (PN) code. The 
base station transmits a response request message to a mobile station via the second channel, and retransmits the response request message 
after nicrcasing a transmission power of the second channel when a response message is not received fipom die mobile station. 
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DEVICE AND METHOD FOR CONTROLLING POWERS OF 
ORTHOGONAL CHANNEL AND QUASI-ORTHOGONAL CHANNEL 
IN CDMA COMMUNICATION SYSTEM 



BACKGROUND OF THE INVENTION 



5 1. Field of the Invention 

The present invention relates to a power control device and method for a 
_ „XQMA cpromimi^ to ^_deyice and method for 

controlling poWfer^^of ci^^ls 1&ihg'^^^ codes and quasi-orthogonal codes 
;fo| spreadi^^ i 

■ lii'^'; ti; t • , S'* - *, ■' , 

2, Description of the» Related Art ..r, ; ^ . 

" . V , In a forward lii3c of an?/iS-95 code divfeion niiiltiple access (QDMA) 

-^^ .'^v* * ^ iisi tr-r lit . ■■ - '-s:' 

^^ ^conmiunication system^ a'^ singje family of or&agonal -codes are used for the 

V;< vti,-. ^ 1*0'' p»' .ar>v.-^ . .'I j 

respective channels as 'sprj^dii^, codes fof^channfet sep^ation. A mobile statiori' 
despreads received signals iisingdorthogonal coS^ (or Wllsh codes) assi^ed hy ^ 



- 2 - ■ 

' " base s&tioh. AltKbii^ sigjn^^^^^ the^ 'mobile Station may include signals 

p^r.: if that the base sktion Hats to other mobiib st23fions;tiie inbbile station can 

effectively iiisregaxdffie^^S^^ 
' fectiivdd sisals usili|^^^^ itself. Iif additi for 

^ '- 5 ch^umel iepkatioiU diff^ codes are aSsig^^ 

fcfranners;'so ihat there i^' alffiost^no recei^i^ among the 

'^^■'• >^'£liamieis.^^- ^^m^^ --^^^^^ - 

" ' ' ' *^HoWeve^r,'m 

' ' f(3i^v^^^ chMnelS which aire spread with 

' ^ i 0 diifi^r^n^^ of ^r^joim be assigned 

;\ i ' to^Hi^fon^ Orthogonal 

' )iTi : i:; aiiJ'j^^fLtjiiHogo^ dSfiereiittype of the ortiibgonal codes 

' ' * iaiid^^i^^ qua^i^cmhb^nisd co5es: Fbr inore details 

* ^alK)^ 46402/1997 
' ' iiled'bythea^ 

' Coifed are geheraUy^tjalle^ cod^^ obtained in other ways aS' well as tiie way 

^ ' : emfiddiei^ iii' the j[^is^ ln^^ That' the qtfasi^&ffiogdnal codes are codes 

' 's^sfying^\^ aiidbiiMbiiLbf Walsh c^ 

^ ^ ^ bbtfelaticHi^ sfiicbnd r Walsh &de aiid^p^y^ c^^^ fiill length 
' ^ ^ ' 2 0 "dbn^^^^ 

V. ■liiyr-^-' ,^cr::'ai ••'c;: b:'/;::.:;:;- n:: -o': ! ..; .-.■.r.i r. . 



BNSPOCtD: <WO S94959eAl_l_> 



•WQ99/fW»6 JPCT/KR99/00140 

- 3 - 

; , , iiucase the orthogonal code is .insufficient ahoye a constant leyd in the base 
st^Jipn, at Jeast^pi^^ channjejls a^sjgm to the mobile station assigns 

, ..refereiice prthpT^c^J?, ai^^ ^tlier^ or|ip-co4e, .tiiereby to 

. . distinguish ]t^e^,chia;u\els^ ^p.i^pbile^^st^^^ uiformation 
. ,J5^ st9|3lo|i^^^^ with an 

. orthogonal cpjdte, assigned j;o itself .gn^ also accjuires^phannql in|pf^ by 
despreading the received signals with a quasi-orthogonal code^i^ed to itself. 

; . The.pit^Qgp codes which aje^a^^^ed^p the mot^^jile jSjtation and used in 
^.despreading ha\^^ hi§|tprtbogpnali^^ virtually 
10 .m ii^terferenc^ ftj^^sp other forward phai^e^?^ |Bly ^ontr^fit^^^^ 
,, i^j C^(jesi, which .a|re;a^s^^ have a 

; , jrelatively lower or^pgonalj^ with th^^^ channels. 
, Accordingly, ijite^^ereuce^ cl^anijels 4?^ead^tii j^9^,qjagsi-.orthogonal 

' , . co^es is higher Ijipn ti^^ tiie chzffittel^ di^spread \jdth tb^ jprthogonal codes. 

^ 15 , The.]paA^ile.st^j^ the 
^ , base station to. inci^ease the signal poy/e^ wh^n the measijgred phannel performance 
^ . . is lo\y., JDps|H"ejadin^ jvjA the. ortbogopal^godp at tiie mpbilo station results 

ill ahighej SIR^ wh$^9^ 

in a lQ\Yef SIR. Tb^^refore,^^ prpjblem may, apse if the power ppnti^l is generally 
20 performed on all chaimels, oq Ae basis _pf the SIK of a, OTepific ppde channel. 
Accordingly, there is a need for an improved power control method, whenever a 
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; H • bdse Station spreaxis^signais iisiDg or^ 

r ^i^ ^ : : - AcCOfding ta the^ l^^^ and 
method for controlling the power of channels using 6rt&6gGiial spreaiding codes and 
5 quasi-orthogonal spreading codes. 

- X i < It is therefore' m 

V ^ i m^%)d for sep^aifately-^oSa^ fransniitfingiiie power channels in a 

: - cGDMA coitiini^^^^ codes. 

^ ^ ' ' - ^ -^^Itis aidoehef otytJ^^ 

10 for controlling transmitting the power of chaimels by separatiag chainnel signals 
spread with orthogonal codes and quasi-orthogonal codes and measuring signal-to- 
: ■ t : : " ibferference i^tibs' (^^ coded ehanfieil signals in a CDMA 

In one aspect of the present invention a device and method is provided for 
15 controUihg trabisiiMtting tlfe^ chaatodls sptead with orthogonal codes and 

quasi-orthogonal codes spread with a single power control command in a CDMA 



BNSDOCID: <WO_994959eA1 J_> 



.:F^CT/KR?9!jfi0O146 



/ V; / .feaiiQther a^ect qf &er present jatiyeitfi^^ and nieth0d is provided 

for controlling a transmitting power ratio between channels in a CDMA 
communication sy^ti^m u§iiig [Orthogonal codes, in which a 

base station transmits a message to a mobile station according to a pre-set power 
^^ Sjj^rajio andt^ r^pond§;to the transmitted message 

i; withmaprede^fin^ of/K;/ »r ori: : 

In another aspect of the present invention a device and method is provided 
;r/-//or . controlling 4 l^ansm pow^t jjatrQ ,tjetv^e,ep jChamajels in a CDMA 
— j^jj cpi^ which a 

^aqbile station sen|d[sr/ a; respopse re^u the base 

station sends an acknowledge message and deteraiines whether the same message 
r^ vis repeat^ly receivpi^firom^^^ n^^bU^ sta^^ tp wnte^ between 
' ^echMuoels,.-. , ■ V, -2^: --r^ -.riJi^ "rr-, :\c:. :: r 

) r ! , f^xl^vanp^grfaspectqfti^^ 

1 5 controlling a power ratio between channels according to the errgp g<^nerated while 
decoding a channel spread with a quasi-orthogonal code at a mobile station. 

: , BRIEF DESqiaPTIQN Oi!!^'^ \ 

The above and other objects, features and ^dbrantagps oj^presejit invention 
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" win become mbre^^jpafeM the following detailed descripidbii when taken in 
/ : ; i: - coiyiinction wilh the which like refdfence nunierals 

indicate like parts; In the d£^^ • - - - av - j : 

FIG. 1 is a block diagrani illustrating a base station comprising multiple 

' 5 -chaito 

^ ■ ' conimufiicatiDh system, according to ai embddimeht of tihe present invention; 
' ' ' > : FIG/2isa'diagTam iUust^^ 

of conununication channels, each using a different kind of sjJrfeading code in a 
(SDI^^ of the present 

; ^-^ i;i5" -inienMcm; ■ • v ^'^■■-•oj , :t t oj.:.: -:... 

• - " ^ i • ' ^"HCj; S'i§% ffia^^^illustrifing"th&-s^^ group for 

separately controlling the power in a plurahty of channels usiiig ortliogonal codes 
arid quasi-orthogonal codes according to the present invention; 
r ' :^ W ^'iC ^MG, 4?^ii % dfalram^S^^ i'm^ii6d^br^sin&^ controlling 
15 poivers of the channels using orthogonal and quasi-orthogonal codes with a single 
' " ' ' ■ fkSt po\^er 6biit^ol cbriM^Sd^ a^^ apbwer tafio between the two channel 

according to a^power ratio/chMige cointoand ih a CDMA cionimimicatioh system 
- : ' ^^^ccotding tothe pr^eh* ^1^^ >?^r : ^lu. : 1 v r: :< ::: : 

FIG. 5 is a block dia^am illustrating a dexice foY te-isetting a transmission 
20 power ratio of the channels using ordiogonal codes and quasi-orthogonal codes in 
a CDMA communication system according to an embodiment of the present 
ol^ : mventibiir''' ^ • ^ ^'^-'^^ '^-■^^-^^ • -'^ - " • 
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FlQ.:6 is>a fjow chp.tt iUustratingcf transmission 
~ pQw ratio of the; channels Hsmg prtli codes in 

a CDMA communication system accOTdmg;.tO; ;an ;enabodm of the present 

2; f : FJQ 7 iS: flc^vv chart- aau^tigti^ f<)f re-settiing a^jtransn^ 

; - powerT.-ratiQ pf thej chenndis -usqig Qrthogon^and quasi-pghogpjial codes in a 
' GDM4 commimiqation :^stem acco^dipg tof anpthejF enibodiment of the present 

inventipp; andbrrU ■ ■ i ■ m ,zL^r :y . r:^:^-: :o 

; . FIG. 8 is diagram iUestra^ 
10 ratio of the channels using orthogonal codes and quasi-orthojgo;^ qodes in a 
„ CDMA cpnmiiijticatipn sysjem accag^ng to ^gpthe^ of the present 

'myentipih>^ -i^/ .u-.'- "o {u i^vM-q ^^rv; v^^^jriiao"^ 

V- /PEMILH> DEtSCRiPJlpr^iOf 

- : A .preferred jembodmentypf ^ft^.e ^prgseu^^ ^1^^ ^be^ described 

15 rhereinWow \^ih reterencj? t^^rA^ .^^^^ following 
description, well known functions or construc^ons a^e not describe^ in .detail since 
they, wpuld pbscui:e, the inveatiQn in umeb^^ ^ r r 




In order for a mobile station to attain the same signalTtprinterference ratio 
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ir - (SIFt) foj the two diaimet -signals despread* with two orthtfgoiial and quasi- 

' r orthogonal cJodes^ the iSase statioh shbiUd pref&abfy to the 

- ' • : :-\ Ghknifiels spread widi the quasi-^iffiogefeM cbdes, is coitTpiaf etf -^tfi 4he channels 

c^^i b V- spread With thfe<)rtEt6^^ feodes; lnidditfon; the^powerof^ 

V >i 5 the orthbgbrial codMsKouldiJe sepi^M^ 

> V > spread WrtK ' i , : 

r. r ; = v : It should be note'd^tSat ihi:f0Ub\^ dmhodimente of the present invention 
"tl: .V use two kinds-bf spfeai&ig^ codes, fie., orthbgonal codes ahd qiiasi^orthogonal 
' ' -Vcodes. Hdwevef^^ ihe iiiventit^ is eqiiaBy MppUbable in ffie'case Whete three or more 
i - 1 a ^ brthogbtiad^Midquasi-orthd^ cddes^ used whe^ a Imse^tation traiismits more 
than three code channels. • - ■ • '-^^ '* - ^ ■ * ^ 

I: ■ ■■ 

^ FIG" 1 is a block diagrain ot ab^b statidn chaxtaei tfai^ssion device, 10 

' ' 15' which feaiisnutk cliaiu^^ s^reiad with tWo kiii^ of spr^adili^ codes (e.g., 

brthogohal codes aiid quasi-orthogonal C6d6s) to a ihbbile statiioti. ' 

In FIG. 1, the channel transmission device 10 comprises channel encoders 

BNSDOCID: <WO S&4SS9eA1 I > " 
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.11 ajijd. i;Z fo^ encoding; con-ppondi^ rinterleavers 13 ?and 14 for 

, , interleayiijg the ?n<?oded d^ta^ pH^defm^d rule. The channel 

. t]^a^^^tteJC de^ 10 further^ cqrnpri^^ ISjfor spreading an output 

V : r ^fM?^!^^y^ !^3T^%an.prtiwgqn ^od^ f(jt^€V^)^^ and a.s^ond spreader 

7 5 ,.^,^ foT spr^ QoF- Gain 

controllers 17 and 18 are pro\i(fe^ for-^BtroUing power, gms of the respective 
channels. A controller 19 coupled to the gain controllers 17 and 18 is shown for 
controllmg^respeq^ve 

. cjQiitTol con^nand receiyed fom tihe mobye s^t^n via the rreyerse Infk, An adder 
IQ. ^0 is coupled tq the gain con^oiOlef 17 .a¥^4:lf8 Pft^u^ ^ding the signals. The 
- ^ output of the a4d?r ,20 i5 .supp^ a;^ea4^erj21:fer s^^ signal 
with a pseudo-random noise (FN) code. , r:v"}ini,.,/rr: 

In operation, the first encoder 1 1 encodes input channel data DATAl and the 
second encoder 12 encodes input channel data DATA2. The^fix^stnind second 
15 interleavers 13 and 14 interleave the encoded data output from the respective 
cl^annpl encp^Qfs 11 and 12. Tliemultip|ie;r 1^, (i.e.^ spreader)jnultipUesanoutput 
of |he interlgavpr, 1 3 by an prtho^oja^ code (e.g.^J%[alsh) tp spread theoutput of the 
interleay?r,13, and ihe multiplier 16, (ie,,,sp]^a4er) mviItipU^^ an .oi^tput of the 
interleaver 14 by a quasi-orthogonal code to spread the output of the interleaver 14. 
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The controller 19 generates a gain control signal to be supplied to the gain 
- controllers 17 ahtf^l8%ccpr3irrg to a jpower-conttol coniniaiid from the 

; * reverse link. The'&stgfiBnWntr^ 
' " the multiplier 15 ahdi?c^1rols a'g^^^ dgnal atccordmi^ to the gain 

5 control signal provided from tiie controller 19:^lTie seci>ii<i g ddntroller 18 
receives the second channel signal, output from the multipher 16 and controls a gain 
r r: r sec6nd chanfiel sfgn^ acfeoxding tS fhef gam coiitrol signal provided from the 

• ^ - -^^cbntrbller 19. Thereafter, me* addei^20 aSdfe'th^e chairnd bemg spread with 
; the a dombiiiaSon 

• ' . 10 e-'. spreader); tnMtipfi^^^ im'^utput of fee a3dCT^^2^^ code for base station 
■ ' identification: liillus%^^^ 1 spreads 

f; i * ' -feeTe^ ciiaimelsigdaisAvife the code Wd the qUasi-orthogonal 

* 6bM^FlG:f,itis £&^^ 
' * i a forward fandasnenfd ctiktmeil arid the sefdond channel sp^-eid xvith the quasi- 

• - "is or& " 

^ ' in the IS-95i^& standdrtf and the IS-200a^standai:d, a ftrnd^merital channel 

' is a channel utifiired^mhly fe^ \6i66 service, Md the fdiward^d^^dicated control 
clfanhel is a channel mai^ ~ ^ ' - ; - 

Second Embodiment 
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,FIGS. 2^and 3t illustrate a secondivembo^ii^ the present invention. 

, ,|ELejfexe?^^ ipade^imtially to H illustrating how 

, po.wpr CQii1rpl ,is pCT|pEg[ied on.:twp^,^^^^ chaimels, each using a 

;rb .;:] '.iIt ':jru*'. y^-yiL. ^ -aba r ..: 
5 In FJG^ .2^ ^ - a mobile jStation 25 sii^i^taneomly jepjei^^^ tvyo ](2) channel 

..§igr]^,froBf a ch^ij|iel trai^mi^sion de^pe qfra l^as^ §tation 21, jqn^^pread with an 

; ^^. pr&pgon^ code,,aBd.^e other g)re^d.w][^^^ mobile 

, ^t^A 25 4espread§ il^ .^e|peptive , c^^mi^ -s^gpals^ and,;^3ids, pgwer . control 

; CQpi^apds .jliP^CCH has^,^^oij 21 .AC^^ SIRs, In 

^p.^ partjpulpf , the^base station 2^ seals, thj^ inpl)il^s3tatipn 2^ a c^aniiel sprfjad^w^ an 
. .^ .prti^pgoij^ codje a quasi- 

:> Qilhogp?^^ cp^e.^Ci^.f jqu^si-piAogpn^^^ ,^aimd,23b)^,,y^^^ 
channel signals,r tfc^^jpi^bUe stati^^ respective 
channel signals received from the base station 21, and sends to the base station 2 1 
15:, the power control cqnunand 27 a for the. Walsh channel and the power control 
; , command 27bfor-tbe auasi-orttipgonal.chanB!5l.^ccca:ding^t th^ estimated SIRs. 
Here, the power control coipmaijds 27g.^.an4 .27b for the? Walsh channel and tiie 
quasi-orthogonal channel are transmitted via a power control group on the reverse 
link pilot channel shown in FIG. 3. 
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' - ' : ■ MG; 3 iUustrates tKiS'sto^ a power crbntrol groiip ffiat flie mobile 

station sends to the base station. As show 3, pilot symbols and power 

control commands are alternately arranged. In FIG. 3, reference nmnerals 3 1 and 

• ^ ■ 35 denote tfie pilot s^miboFs, re niinierkl 33 deiiofcs tiie power control 

■ - 5 cdmj^ spread 'Tsfi'df^fe quasi- 

■ • - 6fA6gorial channel), and reference iiiimef^ cbiitrbl command 
. . u: for thexhabnfel sitf ead'witfr the orliidg^ Walsh channel); 

' • in aicof dan(ie With the^^ of fhe^^reseiit inve^ control 

; l:, gtoup teqiiires af poWfer'^conirol^ the Wlil^h (ile. ■ 6rfl^ code) 

" • 'fo chistini^ 'a^^ ^ pdw^ bbiititi' cbmliijanii fot the^ qiiasi-orttiogonat cod^ diannel. 
. ivw 1 pjciiyier^^^^ in 6actf ctfaimel, the power contibl^cbi^ for the 

' ' • reispebtiW channels and base 

• ^ 4{atibtf with imn^^ ^ ^ ' ^ ^ ' " " 

1^ ReduWrigtheNbtt Co^tiroi Cbmnlikiid^ ' 

' 15 ' • A second aspect 6f the ptesisht invention afipHcable tb ali etnbodiment is 
dii-ected to a method'for reducm^ 

channels in a CDNlA coirtml^^ orlhdgdnal codes and quasi- 

' ' oftho^oftd cdde^: M exemplary dnliddmifenls 6 an 

" " ' ' fi^ithbgon^ t'dde and^i^^^^ as spieadrbg codes. In 

; . =20 additibn^tof b^^^ 
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•,r refined to as. ortkpgonal (05 Wdsh)xJiaimeland; a.ch spread with the quasi- 
. oithagohal.wde a quasiror^ogon^ . . ■ ;r; 

. r r.f . It-js.assinnodvtii^tj^a base^statipn ^sig9^;Oi1ho^Qnal codes, when unused 
,v , (jul^ogonal cpdes ar^ available fqj, fp^ViWd li^Jf^chapii^l spi:padin^jan|d reverse link 
, 5, chaimel^espreadmg^:^ uiiu§ed orthogonal codes 

are.iiqt rem^iied said jyredefLned mimberiAs i&Ayell-?^o^ iii Ag.a^ 
among the channels using the orthogonal codes is lower than interference among the 
, . . _ ; cljannel using the quasi-orthqgonal cp^Sj.T^^eyefor^, jtk necessajy tp increase the 
. ^ .Jransnusjsipn . power of chaim^ls using th^ ^qijasj^or^ 
10- 4hose channels u^iqg theor^ogqnal code^ j|i.Px4eff.fQf th^ 

.5am.e sigpal-;to-noi^e (SIR),a| l^e ^ec^iyejE.^ bj^e sjafton initially 

sets. a power ratio betwgei^the^two c^ with the 

quasi-orthogonal code is assigned a higher power as CQmpared,>sd^.^ channel 
spread with the orthogonal code. Here, the mobile station measures the SIR for a 
15 reference ch^ruqpl despread with the, orthpgoQ^. cpde^ a^d se^ds the base station a 
, PQwer-TO command when thip mp,a3ured valve is^lo\ye;r than a jBrst threshold value 
. - , and, a power-dpvini copmiand wh^ai the measwed yalue is higher than a second 
tiu*esl^old y^ue^Upon receivi^ 

jncre:as|espr deiqre^QS the traiismission ppAyqrs^o^jthe chaim with 
. , 20, » received power control ccp^aijcl bit s^^ that the,lrana^ Pp>^?^ ratio of Ae 
.ol^aimpl sprea,d;^th tl^^ o5thQgpn.4 fOde,!^ the.^c^ quasi- 
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• ' ^ iorthogdnal code/ ' • - ; /: ; f 

■--r/::.. ■ ..-2, TastPowri-"C6hti^*^''-^'^ ^: ■ orr-i/^ 

- : ' ^^^M accordance 

described embodiments, to efficiently c^fe^ wtti tte SHI, p for the 

5 channel spread with the 'brtfi Jgbhd^^ c^ 

power ratio between the orthogonal channel and the quasi-orthogonal channel of the 
base station should be varied according t^ tii6 chafihfel eii^roiiirieiit In the above 
' (^^^ channel 
^ 1 1 ^sjiread AVitfi thfe q^^ a receiviiig stkte of the quasi- 

. ' rr/';'^ *(' V.^a";!;- ' ^ ' ::iir:;:rriV) o.: 1: .:.<;•/ U..^ •V.^: 

' ' q - : In Accordance ^ffiM^^ f)rd5eMinveritioii/ atr^ 

' ^^ devicfe fOT FIG. 1. 

' ' " HoweVer; a contrblier'^l 9 dmG: 1 contrbl^thttransim powbrbf &e respective 

- - 15 thaibels for the forw^d li^^ kcco^^ iiifoimatioh' Sigpfal ^^(^ a power 

control cbtnmand, a response (or 'Xck) m^ arid a-pbwef Yatio change 
' * * conimaiid) received fircriri the levbiSe IM^ and re^set^^e poWet ratio the 
'cfiaimels upon detec^^ 
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The present invention is directed to a method foi; nsing a [single power 
control command to independently control tiie transmission powers of channels 
spread with of orthogonal codes and quasi-orthogpnal. (jodes. A th^rd embodiment 
■ J r y/ULl^Q: desgibed belp^w lEf the context, of several ex^pla^y methods for using a 
, Sr) singlf^Gi>>5£;r / a ^h. vi f i 

jtores^^j)03?v.erratip|\^ ; ... \. ^ 

i:.v /:..iir:vJ -idr:'::: :3i.:-:;r^5 -.^ ■^..^.p^:"':^: : ^ r....:-rr^:: ;Tii ■ '^^ v- 

,1. ;prstEx^ny>lary Method .v:^/:'.;^ ^ ^ \< :■ ; 
- ; 'j : r In a first exemplary ineApd of station re- 

=^ { - ^etjirtjbe pow^Tatic) ysing only the SIR qf^tjhf eqnj^i-prthp^^ The mobile 

1 0 station measures an SIR of the ordiogonal channel and nCcoopajfes tite ipeasured SIR 
witii a threshold value so as to quickly transmit the power control bit via the reverse 
link. Subsequent to traiismitting the power control bit, the mobile station measures 
(r : „;,an :Sl^ of thq ^i^a^^ as compared with 

- , the t}i?ve taJce%to niea^ur? fljie o cfeiaQnel,. a^^^ ^W^^^ titie j^easured SIR 

Qf the quasiTOiihogonsd channeLHere/ tht?;SI?. is averaged for apre4et;^inined long 
tipe ^mterval; 7^ for measpring ^d ayeraginj^ the,SIR of the quasi- 

, o/t^ogppal cjiannd i^ e^rtended beypud ti^ iqeasT^re .^e SIR of the 

. jprthpgon^l channel, be9auseo^ 
; . >the ppwer .ratip station. \^ the quasi- 

2 0 orthogonal chaimel is lower than a fiirst threshold value, the mobile station sends a 
power-up command for the qiiasi-orfliogonal channel Jprth? ba^ ^tf Otherwise, 
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: " • when the measiired SIR^ vi^xife of the quasi-otthogonal channel is higher than a 
' second threshold value- &e station sends a power-down continand for the 

qxiasi-orthogonal channel to the base staition. That is, the mo^le station sends a 
power ratio change command on a message frame to die base station via the reverse 
- 5 coiitrol chaiiriel, ^cbd' &6' dbnfrbls the powers of the 

" ^ ■ ' ' bi^bgbhal channel amdilie xi channel abbcrfdiiiig to Sie power ratio 

' chanigebomnim^^ as detennined sblely by the riie^ured SIR of flie qnasi-orthogonal 
■"^'btiantief " " ^ a. r : ;n--,:hc . 

>' ^ ; i shoiild bb fitfffiBrt Aoted that wMle the nrabife satibii sends a control 
zi '^^.^^Q- message can-y^ 
; vo ; r ? ii^||ifje gtkfion may^^^ 

of die forward link cfiadnefe: Fbir ex^^ it is' also possible to fefhable the base 
station to determine whether to change the power ratio, by sending the message 
• ^ miclWing^fe^^^ bf the qliaSJ-c^ channel. 

' '15 • Foiifth^Embodiin^iht'' ' "--r^-^^y' ^ ' ' • ' -'^ ^ v'- -'^^ ■ : * • 
' ' Furthetihcfre^a^ 
ofi/e'quasi-orthdgbnalcfiite 
: ^ a ptfc^er boiltrolindss^ to^end to the baseis^ofi fbt tonbblling the power ratio. 
. V r:{\\ To'co^6ipie^ 

^io^ 'atb6f(^iig tot^ ti-mismit a message 
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papable^pf fiontrplling a powpr ratip amoi^t^ forw?4.1ink channels by comparing 
; fte.SIRs of the orthogonal chaimel mdli^e^qitt^iToyt^ two 
'threshold rvalues. ) : - ? . ^ : . ^= . ; 

: - r 1 - A;?i:dei5P#edj^b9ve^»^m^^^ ipventipn qmckly 

5 calpTijat^s only &e $][R^9^ conimand 
js|equired.in the ojoeppower control grwp(^fTF|Q.%3^ with 
the first embodiment where the mobile station sends the twp-pp^e^' control 
commands by measuring the respective SIRs for the channels spread with the 
different to ^pAts^ jt js^ l?*'^^^!^ ^9 P^^^**^^ ^^^ power control 

ip. coJTmand-wit^^t£^^ 

: use<} fOT f^te|'. j)owerp;:^q»^^^ only one 

V . power control ^Qijrunandj thg ^^^p^city pf^e^pyjerse is inj^rea^se^. 

periodically or non-periodically. For example, in the case wiiere the procedure is 
1 5 periodically performed, the control message is transmitted by cpnap.g4)ag the SIR of 
. ; : the^,qua^;-prthpgoii3l ehaiinelat predefiped pepods, Cto.th^^ in the case 

, ^wberje the /fHiOced^ i&. performed ?non-^^ message is 

t^ansrn^tted,oiily wbenJi^^SIRpf the^^ a specific 

, raxjge. as deteiminetiJby ^ ^wp.,tjif eshdd. yai^i^e diescrib|?4 ^ former 
^,20^; ca^^ ames^^ is contououslji: .traiLSOT there is 



nd need to control lire pSwtf ratio, thereby waistijig the cai)ad^ of the reverse link. 
However, the latter case (i.e., non-periodic) is advaiitageOU^ in'^t the base station 
can monitor the transmission power efficiency of the forward link. 

" ■ 1. ^Second Exempisii^Mctthbdf ^ ■^ 'I'i-^-- -- - 

5 The secbhcf exfempiaiy method operates in aia jihnbst identical iriahner to that 

described in the first exemplary method, however, with the important distinction 

' ^' teeing that the power r%tib k rd-sbt liot by^^ ti^^ SlK of thb quasi-orthogonal 

chaiinel^buf rafllef by-e of the qissi-orthogonal 

channel In abcoidande-i^^ the base station 

lb "tfarismi^ a resipbSse reqxitest inessige via the qu^i^ofthbgon^ channiel the mobile 

' ' " katioii aiid cbirtrbls tne jpibWer rati6 of the for^^d link adcordirig'to whether a 
" response to die messrage; is teceivbd or not ferd ti^^ is, the base 

stati6n tt&smits the If dsp^6ris6 (<^^ to the nioblle station via 

the qui§i-6rthbgdnal bi^aim when 

15 there i^ no response ^r6m'#e mobile sMtibff a lapse o^ a predefined time, the 
base station re-kets the power coiitrol ratio by increia^ing^the power of the quasi- 
orthogonal channel by a specified level, APui Offierwise, ^hen there is a response 
fi-om the mobile station within the predefined time, the base station either maintains 
' the t)resent powt^of th^e chanhehb? re-sets the power ratio by 

20 dbcr6asiig the po\ver of thfe quasi-b by the specified level APu, 



, . . Jn^this.xase a mobile station's response message cpidd in^ of the 

qu^si-^ithogonal phaTineL , , . , : . . . ^ 

3. Third Exemplary Method 

Next, in athird exemplary method pJf^(?,5ec^^^ state 
S oCihe quasitorthpgondx 

; ; Ui a"$rst,<?as^^^them^ aquasi-x)rfJiogonal chaimel signal 

I : ai a liijgher or conjpar^ble Level to a thrjeshol^ v^ue^of A l^ecaiise of the high 
r pov^er of the quas^Torfliogopal channel for-flig foi^ Ipthis fiasp, the mobile 
, . Station sen(k a response request message to thjeJ[?ase^ 

s^nds an aQlqowledge (ACK) niessa^^^^ the 
, : ^ne.ssa^g without^an eiror, Ifere,.,the,base statt^^ the ACIv. ipessage via the 
quasiroithogoijal: qha^^ so ti^at ]iie mobjOl^ staj^ r^,ceiye the.^VPK message 
. v^thout --eiTO^, If aojknow|edge message, is^^n^^ mobile 
station A^ithin, a- {^^^ base .station rp-sets/i^^^ by 

15 degreasing the,,p(^^ the quasi^jrJ^ogonaL channel on the jjidgement that 

th^.pqwer of thf qi^iasv^^ \^ r 

. . . . In a secoi|d.Qase, th^ n^^ channel 
; . ; ^t a miuclj lower l?yel.tiiian.the thresbpld Jeyel of &e of the low 

power of the quasi-orfliogonal channel for flie forward link. The mobile station 
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• : requ€^sts the AGK message by setiding the -Response request message to the base 

• station. Here;^Veff r^^^ 

drth^goiaal chaniifel^the iMl^yfe sta^ message 

- • ' ^ correctly due to the Idw^wer 6f-&e quasi-orthogo^ial cha3ifid>AGebrdmgly, tiie 
' - ■ ^ 5 mobile istatk^n retran^t^ i^^^ station tb rfequfesf f ettkismission 

• ' of the ACK messageVHere^^^liefa the bk^^ repeatedly receives the response 

» * tequest inessage for i predefiiied time T2, the base station considers the mobile 

* ' station to^e rebeiving^e quasi-or&^^onrf^chbimd^a an iflsufficient power level, 

and accordingly, re-sets the power ratio by increasing the pbW^r of the quasi- 
10 orthogonal channel by a specified level. 

" - '^'--t • ^ - ^^iii(*VfiMth ex€^ 
^ ' according^^to^ eirtent of^M^ error gen^^ decoding thS received quasi- 

^ a cKaiMel. In tfiis'thethod,^^^ assumed that the qiiasi-orthoj^^ channel 

for the forward link^^bp^^ 

this|jtopose, thb'mbbilb statiSh^iiiciMes decider for deeidinjg whetherthe channel 
sigrial exists br h6t:% the ca^e^where.efrors o^^^ ^tmng decoding even though a 
' quasi-oithogonai chaimel si^al iS xeceived at ahigher levd^'fe a predetermined 

' • level at a receiver 6^^ 
* ' 20 to set a power ratio of ^e^^^ 

- : : ; lower ^haft the pre^ottely s^i power nitKH so- a^^ the pifwer of the quasi- 
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Qrihogpnal c^baimeL Subse(pentIy,,t^ecmabUe^^^s^ $encis a power ratio change 

i Qp^^n9nd to the,t>as„Q statigs re^/QSse? cpntis^jcljiffmel, and^fl^ base station then 
; :trg0§n^ts the prthogoftal chgpnelao(JjthQ ^tiasi-0 channel at power levels 

f ::e<3^§sp9S^iflg to xj^asi^prthogpnal channel for the 

SfTfp^arirlpI^ doesjispt? ^per^fefin tl^iDIXr^ fpr deciding existence 

oJthQrfrape is nQtr^qiHieian^^^e^H^ apower^yp command 

^ d for the jp3sirOrfe@gPoal chajsffd thfi ftiij^s? ^ v^tn ^§ quas>rorthogonal 

channel tias'the erioFS%5imply;4^iefmini^ iy;fee^ertiie.pu1^ut p^ decoder has 
:?..,th^ errors. . -^^ v:-* v ' . • ? ^na v^Oj ;/*'-M^r 'c^p; 

10 FIG. 4 illustrates, by way of example, the method of the present invention 

for controlling the plurality of channel pq^^ fpr ohpi^^^^usiag tt^eia combination 
: - of erthogona^^^^ a single power 

^ V Rf^eimglo.^ 4, acbage^s^^o^ 

■ ..powers pf:^the,or&95Qnal^chfqn?A ^^a 43b 
1 5,.,aiQcprding to a s^^pp^^r ratio and then^tiansM^ controlled channels to 

. mobile station^5;tThat is, the b§se,st^pn,41: transmits channel signals on the 
r -<?rthpgpnal fihana^ 4^§:jE^d ^fa^ qu^i-pi|^pga^ chanael 43b, tiie channel signals 
- fvh^ving a specijQe pojver i^tic^therebetw^e%T^^ the^ examines 

^ ci^^IRf of the rqfi^i^cg ph^el 43a^,de^^^ code (i.e., 

r2p ^Qrthpgg^al channel) and quick]^4i;aii^^ .for pnly flie 

::: c ).i)T|hpg!pnal §^ann#43ai vi^ a ;jey^s|e ^pk jdlo^ chamel ^ repxesente^^ reference 
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numeral 47. The base station 4 1 then simultaneously controls or adjusts the powers 
of the orthogonal channel 43a and the quasi-orthogonal channel 43b in according 
with the set power ratio according to the received ptmer controf command. The 
base station then transmits the adjusted or power controlled chaimel signals. That 

V i 5 is, the mobilb station. 45 reqt^ests the- hasVs^ the transmission 

: :> 0 ' power ef the orthogoiml :and^quasi-r0^ ;by transmitting a power 

/:uU cohtroi .command for^K^^ orthogonal ch^miel; :43a. The: base: station 41 

-1 resj>onds by increasing theiiK)wer of bbffi^^A^^^^ 

aiilio^gonaJ channel 43t)'a^^^^ : 

l 6- - : - ^tSiiibe the power^tip 'bbtwe^^ orthogbhalr channel 43a and the quasi- 
^ i ' bithogdha] Ghai|ne^ 43:b; set m the base station 41; depends upon the 

^ dhfansael- ertvtfcbifient^^e^^i^^ Static 45 ^camines; ;an SIR'x>f the quasi- 

f ' orthogbiH^^ lower 
k i v^]:: l-a^ Aan the-pi(>v^ power ratio 

' IB change message Via a eoMtfofc c FIG. 4,: reference nunieral 47 denotes a 

state where the poller ratio ic^afigj? message istran the base station 41 via 

* the cotnraon ^haiinet solves the problem of requiring 

^ - multtple power CO a cornbination of orthogonal codes 

• aridquasi-ordiogbfidGdde^;»ByContro 
' 2& • the ai combination of otthog^ a single power 

' ' - ' cdiitrdl commafid^ it k pdls&Ie^fb prevent r^cttOii in the capaciiy bf the reverse 
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; . ;'lirik;'_G-i ■•" . •■..=:■•■•'.■ ..' i".' i ^ . .' ■ .-.r ■■ 

.■;£-FiftltEmbodiment; '-: :v.>;- . ,. . yi^j ^ -^ ' ; - -r'^ 

H j: ; : FIG.-5ill«stotes iaxteYae.foEressetlinga^Qwisr i^^ channels 
spreadrwittfr a eornhmation: ofrjaftiiogcmal;f«6i»; a^^ quasif^rtbogonal codes 
5, according to aTthird enrijddiment pf the prfesent iDVBaitibn. The figure shows that the 
e mobiles station measures an' 'SIR i6€ the q\ia5i-DrthosonaI ^haime|-and sends a 
corresponding po>ver ratio change comnband^RCG) to the hase station. 

rr ; ((.: s cR^fening to HG. 5i a multiplier 50 spf^ds.a,r«ceiv^ signal by multiplying 
^thejecleiyed signal.by.aPNscQde. Amultipjier 5J^:OTthQgQnaUy 4^^^ an ou^ut 
1:01, of the iriukipHer 50hy;nMtiplyingthSs<wtpitf ytf the^miUt^^ SQbyiSii orthogon^ 
code. A COTrespondii^ miiltiplieF;52 jjuasii^rthogoa^y. (Jesprea4s:thi? output of the 
midtiplier 50, by iHwltiplying^^^ SOjby a iju^injrfliogonal 

: '. code-A firsfcinterference/saeasuBer S^ nie^w^^^ to *s 

/ - orthogonal channel froman ou^ut signal of the. multiplier 50i. Asecond interference 
15 measurer 54 measures;. Interferenceiwititt respect tc?(the quasi-orthogonal channel 
. from the output sigorf of Ifaejnultipfer SO. Here, the interference measurers 53 and 
54imeasuTe dispersi0aofeai.despread value: of ;a.|Qrvyrar(| lis^ or a non- 

: I :. i r assigned orthogonal oh?t0nel or qwisi-orlho^oji^ cbasnneU-tp caleidat? inte^erence 
W ^he^con-esponding.cb^nnel^ .Ws^l^h code) 55 
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' sighi^ and tiie iilterferenc^ for the orthogonal chamelv SIR measurer (for 

: ' the qiiasMithdgoiial^d^^ 

' using the quasi^rfhogdnai code Hespitad signal and ^fte mteffSretfc^ measurer 54 
• ''5 outiJut frob thie^^quagi-o^ SIR toeasurer 56 

' ' ' atbimuiates a^^ 

; :s ; spfe^^g^ tesuh' to a Wcoud compamtor 58. A first 

' corti^aratbir 57 ^oiiip^8s the 'measured SIR dJ'the orthogo^il^ channel wi a &st 
' ■ tMeshol^ ^^ue. the'^^^^^ 58 deceiving outi)uts of the first and second 

i& SlRfeda^ure^s 55 

' • ■ ^^i: iMr^d^fined 'sekioii^ ' tfiii^^l^ valiie' ^feriddibaHy (oi' non-periddically when 
^ ^ ^ ' iidcfej^s^j ofccM^air^ ffi^^ chiannfel with the SIR of the 

' " dilihogJniki bhanr^^ a ^difJ^^edice value thkebetwfeeii! X first power 

' ■ ' ; ' coimtaani^Xrc^^ |feiferM^9*'qdickly poWerccmtrol command bit 

^ ' " " corfipaittof 57; (PRCC) gferierafor 60 recer^ an 

output of thb second coi^ auiyusfs Ae pbweif^ 

' ' ' ' chMinei has the sMe'SIR as thait W tie quasi-iortiiogonal 6^ sends the 

clialnged power raifib to the* base Station vii the reverse link tonlrol channel. In 
' ' ' 26 *a^^^^ also possible Id enabl^' the base statioii'b iet^itoili whether to 

chiige iiib pb^ seriding the SIRs of the respective 

^ ' 'chatmels to the^'bas^ 
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, - Jn tbe fifth ,.^mbo4iment, t|ie po;wCT.rof tt^ quickly 
. . . pontrpUed througji the first Qomparatojr 51 aBtd the^PCC generator 5^9, and the 
v ppwer.of the quasi-rOij^ogQna} is coBytrpBpd relativdy siowlj^^^ the second 
; ^coinpar%tpt^-8 a|»d t|ie PRCC] g^ierator §p.Th^^^ st^tipn measures the 

- r; : S: SJR- of th^^ cjuasj^rrorttQ^^ Ih^t , of Jhe orthogonal 

. , channel. >vhich is^a referent^e phanneL As a i^si^t^pf jfc^ when the 

> : measured SIBL is jower than a threshold tt^e ^^9b^lQ^tati(s^ ,sp^ds the base 
,f\ . station, a i)pwer |;atip se-se^ messagej^ap.^ to i^ijest an incre^e ig l^e transmission 
, , „ .powder of the.qua^irpjthogpnalqhaniiel^^^^ re-set 
. . . 10. roess^ge, the base ^t^tipnincr§a§es the^t^afjsmi^jsipiipQwe^ 
f: ' - Qhapnd accor4mgto pp c^ge^.pQ^fr^r^tip^Pti^ ;wheiijhe measured SIR 
Hi \% -s: : -is much higher thap the tjiresholdy^ the ipc^bilg,,^^ station 

, , a po\N^er r^tip r^-sei r|;c{^^^.p4)vrer^p 
, ; . . ^, ,. . , cha^ Upon r^peption of the pp^yef^^ station 
■r,-^.:-:^ 4ec?easesithfttrapgaiss^p^^ qi^i-p^pgonad cha^ accc^rding to the 

; , xhMged.ppweFfatip.,^!^ i§, the. mp!bi}e static sends the^|^pwer r change 
, V ,GpniJX\an^, to hasp statio^yi^ th^.control channel, and the base station then controls 
. ; ^ the ixangaiussipii po>yexspf orthpgpnal channel and the quasirorthogonal chaimel 
. - according to Ae ^-set power r^tJp. Here, die ft^t power control command is 
. ; , , 2 p trainspiitted using the ppxyer cpqtrpl gTQUp ofFIG, 3 . For anpther_im|)leijientati6n, 
, _ , quasi^Q}thpgonal.c|xamel;COid be. fast power cpntrpl(imcoded power control bit 
transmission) arid prthqgpnal.ch^inel would be low rate EOw;er control (message 
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exchange). 

, f v t FIG. 6 is^a flowdhSft^wfiich iH 
"between the chaiinfels sjjpead mfii the bbmbm^ codes and quasi- 

i! ^ f orthx)g6nal codes aei^fdMg' t^ In the 

V : rr;;5 ^flow^ehair^ the base^<toSoH ^eq^est message to^flie mobile station 

via quasi-orthogonal chanhd^d there^^ 

re-sets the power ratio) of the quasi-orthogonal channel according to whether a 
' ' respoiise (or^ACKJ AeMgS'is firani the mobile station in response to the 

' ■ "tf^s&iM - ' ' ' ■ 

tAh r -i^^Q iri Refeniftg tb'^rtG.'€, m s^ 6i; the base Statibfi transmits i quasi-orthogonal 
:v cHinneS'si waits a 

' ' ^'pre^eMeft tiin^' T^^ stfep^ uz;-After a lapse of f&e tinae Tl,. the base station 
■ - - ^ ^ *dUeiintmes in stqp 63 Whetlier M AGK message is rebfelvM froMtfie taeibile station 
t v; - w to jiedHfeWhbi^erthemo^e signal. Upon 

'15 f^ceiAong'the ACKitoessa^^ ffdth the mobile station- tinae Tl, the base 
^ : station^ decrekses ttie-powe^ df tie qiiasi-cnthogoiid^ chaiinet by a specified level 
APd(dB) or maintains the present power, in step 64. Ebwever, up6h failure to 
receive the ACK message within the time Tl, the base station increases the 
' : . r traitgniissicm'pow^^^ 
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FIG. 1 is a flowchart illustrating a method for re-setting a power ratio 
betwee% t^^^^ with a comljinatipn of orfliogonal codes and quasi- 

V ordjQgoaal^^p^e^accc^^ipglo anplfie^ ejBjjb^^chme^t of the^^p^^ Unlike 
r thf^iflbedirQeE^ §hoi?ra:in^j{5CJ; 6f/vyhere jflje^Jjas^^^slatipn^^^^ ratio, in 

^ 5 the:preKnt eiqbpdjpiieE* 

a ;^espp?B^ request jness^ge to th&^base stot^on. j^v].: ^ : , v -^r; jr; . 

V. V .Referring taflpj 7^ in ^p 7 1, tlkeimp|^f steti ^^esgpnse (or ACK) 

request mess^e to the base st§to to4,^^Tmi^ 

channel, hi step 72, the base statiori then determines whether the message 
IP trigKmitted fi-ppEt |h6;Qipbilq station is, jecejij^^ aaen^or. Here, wlien the 

- received nj^sagg «ha& ^n. e^rpry i.e.^ \^hgi^^ the 
^ me^ag^ trapsnaitted §pm thg mobile stait^^tifete b?se;statipn capnpt s^d the ACK 
; i m?;ss^e,t^ 4^ P^plnje staticm. :Tl^jefpre,jU^^ tp^pc^iy^&e-^ message 

■ : with^p t^qjj^ T^.rtJie n^p}>^^ rje^^d^^^re^p^ to the 

1^ base, sta}j?i>i%fsf^p:7f5..0^ tb^ljas;e station rec^iy^ piessage 

I widiput a^-eiTp^, thg^l^ase station^ send^ an ACI>.^essage to the, mobile station via 
.tb^qua^-or^gpnal channel, in :S^^ : -v; ; . ■ L L : 

/: i-; y : Th§s mpbUp stetipnA is 
received from the base station via the quasi-orthogonal channel, U^on failure to 
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feceive an'eh^ofVfree'AGK'messa^ at tbe mobile station in step 74, the mobile 
^ station re-seibfds, in st^p^^^^^^^ 
judgement thM^&e baSe Ma 
■ the inobile statioH/H^Wevef, ii^6tf ^ecfep^ in step 

; ■ ^ 5 74-'th'eihobile^fi6i:*ifi^c^^^ 

; y. fh'at i^s, the mobile sSfibri siopV sending life lespoitiseTequest me^^e to the base 
- station, feecidSe the AGft message Was received &6m- ihe ba^ station via 

the quasi-orthogonal channel. Coincident with step 76j But not fllustrated in the 
flowchart, the base station examines whether the same ACK message has been 

• rO recefVed^k sime ACK message has been 
' : re6ei\^ilm flie bsse stffidii fe^^ets- in stejpi 78, the power 

raud IBy debr^^^ channel by the 

■ ' ^ " spiecffied level Al*u(2B]f, on the judgement that the quaS-^ is in 

• ^ ^ i^ - * fiitheiheaniime;^ 

the ACK mes^sage iri steji^^^ the ta^e station determines ih:^s^^ 77 whether ttie 
y retransimtf ed ACK mess%e is correct rebeivedrVi^ is not 

• correctly i'eceived^ the |)r6cedure retrams tti step 75 in which die iflbbile station re- 
seniis'the res^onlse request message to Ae basd station/ However; upon correct 

" 20 rec^^tionbftfci^^ 
1 : in^^p^gotvhe^ 
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ixiterval T2. Here, wbra &e same ACK>^e^^ 
; ; in st^p 80, the ba^e statioiVi^step^j^^ fee^^CK^es^e at the pre-set power 
: . , l^yelto,Ae mol^ile ste^ gpasj^^oitl^ on the judgement that 

. ; ^^er^recgiye^ nssp^n^eyreq the mpbilq station for the 

y: §j ^,^tpT^ been repeatedly received 

. \yithinrthe ti^ne T2 in stqp 80, tbe^base station, se^ds. in. stgi 52 tbe ACK message 
^ tp mobik jtaliorL^er mcireasing the pq;)jver of^tiie quasi-ortjiiogipnaJ channel by 

■ ^ am^^^t^^ thjs exemp^^jry, 9mb9fii5ien|^,,the^^ sends the 

ajO fp^pjonje req^es^ ipessage tQ( the b^se ^t^j^^andlhe,^ sends the 

!r: : T' 3^?^f?i^.^9SP^.5h?^ P9'9^|^pi^^» the.pQbile^tation cannot 

properly receive the ACK message and flius l^e a^bil^istotipn. retransmits the 
response request message to the base station. Otherwise, when the quasi-orthogonal 
p. 5 cliannel is ei]rof-£[ee^ the n^^obile statjipi). stop.s^eg|dttng the req)?^^ request message 
. ^ i y, upori reception of an ACK mess^e feom- the J)ase station ;v^flptt a specified time. 
. Erqm the basjs station*s,pa^pectiye^ upo^f eQepti9n of ^e !cej?ppnse.request message 
%pin tl^e mobile st^on, the, b£ise rtatiqo exaipines wbe^eir, the same response 
. :^9fl^^^^ message been previously received in the most recept reception time 
^ 20 ,ipteiyal,A\^enfe the 
};^pawer ptij5.is^ re-set the base.steticp,by^^m^^ tiie quasi- 
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- oriiiogonal ehMielin coJQsidfe^^ 
- - m bad condition; Otiie^ the sine response request message is not 

- - repeatedly rdceiv^^ 

-y''- deBreasing tlie power of liifel^^ cHahnetm eSiiisideration of tbe fact 

'^5 the drdiogond cS -i- *^ 

^ - : / ^ - FIG/S'iHustrates a d6vic^ 

^ ' ' usmgffie'aTO 

" ^0 another emboffirieM of ffi^ 
' * ? - rnofelS statidh^^^^ 

■ ' fo' ^^ed diirii^^decbd&gM^^^ ^ ' ' 

' = "^-^ ■ - Ref^^ 8;^'a'inul^^ reteived signal by 

' '^ -^despreils an 
^ i : : : th^mtiltiphef SOtyti^^^^^ 

15 output signal of the multiplier SO by tlie qtiasi-orthogoM 

measurer 83 measure interference for the orthogonal channel from flie output signal 
/ ^ " of temidtiplier Sbi^'h^^ mfeasure dispersion of the 

' ^ dekpread vjiliie of Aid foiWff^fink pM or ihb'hon-asisigned orthogonal 

' -^^-^"thaim dFfe Bbrrespcmdirig chMfeek^^ SIR 

' ' ztf^m^yurer 84 cafcMyterthe^S^ channel by 
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; ; ^repeivpg the orthqgoiiaUy despre^ sig^ of the 

, P oithQgonal channel^., A comparator 85 conqj^ps^themeasiff^ of the orthogonal 
: .iChaivpejLw^^ to^hplji v%e. A ^^optrpP command. ^CC) generator 86 
• . ^uiQkly;taiisiflite p^^trpl comnMnjdja^ to the comparison result 

b output from Af^ cqinpar^tof ^^^^ group. A 

demodulator 87 performs synchronous demodulation by multiplying the signal 
. spread withrtbe qu^i^o^ogajal codp4>y ygnjugate popiplex: signal obtained by 
; cl>iinnej est^na*^^ An gn^©^ calc^J^tor 88v9^c}ila^,^ energy pf the despread 
^rqpsi^ortl^ogQna^ framt^^u^%;>an£|. ^s^ value in 

3. 0|^^eteJmi^ipg whether ti^n^Q;e5iyiat^ 

channel. A depoder894eG9d€^S|p.p^ fitiapie unit 

A decider 90 decides whether the signal is received, according to the calculation 
\\ fresultpf the ?i^rg3|r ^^^^l ^^;4FPJ^!?^^ degree of errors 

:nof tbe qua^i-orthogon^ c];iaimelbased on^th^^ 89. A 

15 j^awer ratio chagi^e.,ppmm^d*^ ^e-?^^|5 ;Jhe;^^p^ 

: ^ . according to an output decider^^Q apd^e^ids tji^ cl^ged power ratio to the 
vrn.l^se station via the contro - - .4 . . . t , , . . 

; , In!l||e enjjbp^aDt^ sh^xwn iiijFIG. 8, the input sigpal tQ.lhe.iQpbile station is 
.0 ■:. ^fisj)r«ad with the jspreadix!|g,^ that iisedipr ti^e .forward link. The 

2 g 34?spread/!jgp^a! if despread^^^ 

Kiic ^^^pectively, ^'E^e.S.pL^m of! fte.ordjpgonal channel 
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depending oh theorthogonsBy d&sp^^ 

. orthogonal chaimel;-Tbe .Compaq 85 compares the measured SIR of the 
: - Qfdiogorialchamiel^tfe^flietitfeshoW 

86 quickly transnute^^ne p6W^f contrbliC^ 

5 result output from the comparator 85 by loading it on tiie power control group. In 
i . ; : the riieaiitiflie, ib& sdgiilal ^d^sjareatf wift the quasi^drthogonal icode is applied to the 
i t ^ LdetfiOdulatot 87:^d1he^^ 
: : ^ 88 Calculates the enei^"^>f^&e {despread^^^^ the frame 

unitfe ' arid ^ <jfiitputs -th^^' cidGfilafeti Value to: 4he decider •:90. Further, the signal 

1 0 demodulated by the demodulator 87 is decoded in the decoder 89 and the decoded 
signal is also applied to tiie decider 90. The decider 90 then decides the extent of 
the error of the quasi-orthogonal channel based on the decoding result in the frame 
unit. Thereafter, the power ratio change conunand generator 9 1 transmits a message 
for controlling the power of flie quasi-orthogonal chaimel to the base station via flie 

15 control channel according to the error decision result. Here, in the case where an 
error occurs during decoding at the receiver of the mobile station even though it is 
possible to receive the signal on the quasi-orthogonal channel because its level is 
equal to or slightly higher than the threshold value, flie mobile station re-sets the 
power ratio to increase the power of the quasi-orthogonal chaimel and then, sends 

2 0 the corresponding power ratio control conunand to the base station via the control 
charmel. 
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v / ^'In ifae li^t of theLiotgoiag descriptions^ the. novd chaimel .tr^ 
■ ; device using a. conAinatioir of crthojgonal cades and quasi-oil^ codes 
; J : : ; ;provrdes an efficient contfdl method, i^Jhe o^ tbeiqiiasi-pjlhdgonal codes 

: bSr,: While the Mv:e^^^ 
> - ' : ; preferred emhodim€nt thef6of,it^^ imderstood l^'thossiskiUed icf the art that 
: , c: ^ih various changes in fonn and detaik m^^i>e:I^^de^h^g^l .wiJhoiijt dep^rtiiig from the 

j J spirit aiid Scope of the iriyeittiQiifas defined, by th^-appen^^^^ clmnBrin 
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WHAT IS CLAIMED IS: 



1 . A base station device for a code division multiple access (CDMA) 
^ cbmriiuriication system^ cSniipHsing:^ ■ ' - ^ ^ ^ ^ 
, : r ' > 4 tirst cKkmlel^generaf^^^ for generating a &st chiiinel sig^da^ 
5 fifsnhput^data vidtii . i^:; : • i - 

i ) * a'^edond^^^K^el gefera^ seecmd cHannel si^ by 

spreading second input data with a quasi-oiihogonal edde^ said^ second channel 
signal having a gain higher than that of the first channel signal; 

a &st g:afri tbntfdtf^^^ controlling power of the first chaimel signal; 
t - v,^^ :) 0 : ^ c^tooliiHg powd: d^lhS signal; 
' ' ' V ' ' madder tor a<idin^^^^ 

a spreader for SfireaiMrijg'W sighal o^tj^^^ fr6m th6 adder with a pseudo- 
random noise (PN) code. 



/ :a :2V>'' = '1^ iJevias as ciffim6d in cliiin: 1, Wherein each of the 

15 cJhariiiei geftef atcyris cb^^ ' ' ^ ' ' ' 

a channel encoder for encoding the iiipiit data; ' ^ ' • - 

an interleaver for interleaving an oulp\it of the chaimel encoder; and 
: ; ; . /o p i a -^ j^t^iier fefnn^^ iiterleaver by a corresponding 

■•■ *lpr^dirig'c(Jae: '-^^^^ ■ ^ ' ^ • ' • •-■---■VT'..:;. v/r-n. 
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3, The base station device as claimed in, claim 1, fnrtiier comprising a 
controller for controlling powers of the first and second gain controllers. 

4. The base station device.^ cl^mejd in claiipi 3, wbereiii the controller 
p CjOTti;f4§ tjiej^ ^sgg^e ta^ppwer conteol command for 

5 the first channel received firom a mobile,st?lioj[^ ,v?^ controls th^ power .of the 
rr secood fchann^l itt respc^se to^a powe|^,contrplconrun the second channel 

J ]5dpeiyedifi"om;^emo^ . . j , ri: 

J r jr r ^\ r- 4ffi^9^t^. clauj^i^^ijLjd?^ controller 

. ; V r-^f ts^j^Qwetratip^betv^ ^e first ^]^aj^l sf>i¥^^ code and the 

lpiv;?ecoii4f chanpd wj& Jhefluasjn^^ according to a power ratio 

. ■ ■ . >ho'- . '."I '. -rv-jhiU^ . . . 

6. The base station device as claimed in claim 3, wherein transmission 

^ pawers of the first and^^ecjm^ channel^ ^[jip pqntroUed^according to a fast power 

control conmiand for the fnst channel and ajipwer jratia phaiige c^qnm^and message 

15 received from a mo^.jle station^. ^ ■ : ^: .^.^ \''^ )' 

, . . 7.,., The base^statiou device asclaiicedin^ola^ 

change conamand is varied according to a signal-to-interferen^e raJip^(SIR^ for the 
second channel in the mobile station. 
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change coidiia&d is geneirate^^ 

between the first channel spread with the orthogonal code and the second channel 
spread with the qiia^ - — 

• ' :; f 55 rt ^, 9 Tlle¥aSe statibii deiice as bla^ m claiin-6/wlief ein the power ratio 
jn^i ut . is^ re-set by cbhtFoilni second' dhtoiiel spread witii the quasi- 

orthogonal code. J^^^ ^ ^ : : \r j ^ .iv: ^: : : -r r 3. . 

, ; - Change coiifinafiiiis%&i^^ 

10 11. The base Station device as claimed in claim 6, wherein a tune required 

: : n - {• f5f &ccytn\ifatmg 'an 'SIR of the second -chamn than a time required for 

acciniiulating an SIR of the first chaimel, at the niobdJe sfatidn; ' 

^- . - ' ^ 12. 'Thbbasesi^tidnde\ice 

transmits a response request message to a mobile station via the secddd channel, to 
• - 15 retransmit ffierei^ 

second chaiinel Whenf 'at reSpbiSe iliessa^ is not f ebeived from the mobile station. 

BNSDCXnD: <WQ__e&4©59SAl_t_> . . ;1 
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^^ends a response messag^ a^ a pr^$etpiCj;vy^^ the second channel, upon 

receiving a yespoijse regue^t:mi^s,s?ge;.frQm; a mppili^ Station. r 

• ^ '^r' >v-.r - ' ..z-:-\ro ^r-^ ^ ]y • . 

14. A mobile station/^^qe^cft^ a commuij^ation system, 

comprising: 

5 . .. a ftrsi; controUerf^^ Pi?>we| goBi^ol command by averaging an 

( SIR o|;.a first.phannel signal dgspread wi^ an: qrt}iqgQn^^cQd|erfor,a first time and 
comparing the averaged SIR with a threshold value; , { .y; 

a second measurer for averaging an SIR of a second channel despread with 
^ V: a qiigsi-Drthp for a s^^ tigne IcmgejE firstitime; and 

LO .^*^mes?^ ;gfagerator^f^^^ gjsne^tipg -^gvp^^ chafige command 
responsive to the SIR of the first channel signal and the SIR of the second channel. 

controller cpmpi^s^^s: : - x j i-ii • :o , * iUi :g .;;^ruc;^- 
a first measurer for measuring the SIR of the first channel signal; 
^5 . - ^- a first c^rftparato fqrcompOT SilR with a threshold value; 

,^ ; : , , ^- power cpntrol co^aoigjjd ^ggn^^qr fpr gen^ratipg-; the ppwer; control 
, ; 9pm;naad -jaccpiidingr to m outpu t of the fir^t pqrug^i^or. , . ; : ^ . . ^ , 

M . ; - - 1.^.- ^31le. mobile ^station, device as >daiiied :in claim 14, wherein the 
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' message generator «)n^rises: ' ^ . ^ .i'v .: i 'j. '-M-^z : 

^ i i a second compaiatopfor &omparm 

with first and second threshold values; and \;- q : 

a power ratio change command generator for generating the power ratio 
^ :r 6 change coitimafid for ^ci^ing-atrafl 

when the SIR is higheii&'an'theflrst^fireshold^V^ the tfranismission 

power of the second channel signal when the SIR is lower than the second threshold 
■V'^ : "-value. ' v'-- .'.Jh^ 'a.: - ^ 

17. He mobile station device as claimed in^^elaifitt 14; wherem the 
10 message generator conq)ares the SIR of the first channel signal vsdth the SIR of the 
■ 'T ' ' seebM cliaiinel ^sigiM^-Md gSrierat^Ts^^t^^^^ pd\^^£jf ritio chtahge conmaand for 
; -1 ' Gbntr'd^Uing a p^^ 
, ; >r th¥-c6nipari u :\ l-^ :\: Ar-r ^ 

' - - ! ' iSw. > ^Tl^molHle*sfafticffiie^^ 

15 station sends a response request message to a base station ^aiid the'Baise station then 
- -sends- a response mgS&age >via' 3^^^^ secoiid cHamaei updn redeiving the response 

request message. : x ' ic ' i : 

1 9. The mobile station device as clanried iA claifitf 18; wherein the base 
station determines whether the same response^eqiiesf mes^^ has been received 

8NSDCX?lt>: <W0^99495S«A1 J_> 
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repeatedly within a predefined time, and iitcrea^es the transnaission power of the 
. second channel when ;fee sameirFeapoosei jgquest. m^ has been received 
repeatedly. b ar^ Sr-^i^n!* ' . -v. 

: r 5 % decoder fqr ^eeodpig i^e' : : . s 

21. The mobile station device as claimed in claim 20, wherdn the power 
ratio change command is generated according to errors generated during decoding 

w^/ jBtthe d^coderii ^ ^ nft •.•.u.;;'.;^ :ilr:=of;. - JT 

' . 22i^ The mpbile station device aflt>claii)ie4j¥Q daiBj44,Jsyh?rein the first 
. 1 0 Qh^TmeWespread wi^^&orthogon^l Go4eip^a;%^damemtd chaHfi^ second 
chaimel despread with the quasi-orthogonal code is, a dedi^ 

. ; . : : nf^poweriCOTtTiC^meth^ 

;.system^coHjprisin^^ ^; o --i^-n-. . :; .^*f/ :: 

;3 generating a J6r§tf:phannel s an 
15 orthogonal code; : ; • : r: 

generating a second channel signal by spreading second input data with a 
. . : r^lquasi-c^ vo; r : J 
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controlling power of the first channel signal; - 
controlling power of the second channel signal,said second channel signal 
' havihg again WgherthM^ 

' ^ adding ^Ee first thamie3 siii^ ioWb sec6nd channeFsignal; akitd 

5^ spreading the ^dtd sipii^ wiihSPN'cbd^^ ■ 



24. The power control method in a base station device as claimed in claim 
rj' 23i'wHereiii each of ih6^^&^ steps comprises the 

'■••'^-^^--^:;ste#of:-■^^■^ ' ^: ' . ' ' ■ ' ' 

/^'^ ■ ehctidiiigt^^^ - i ^ : i-:^ - . : 

10 interleaving the encoded data; and 

riuir: ::i : '^rtniltit)iymg^^^^ spreading code. 

24, wherein the power control sfc^s control pdwer of the first'cfiaimel in response 
to a power control conmiand for the first channel received from a mobile station, 
15 arid 66ntrdl power of thie second tham control conmiand 

' ^ for the se^ ' 

26. The power control mediod in a base station device as claimed in claim 

• " Wlib^iff die piow^ fi^^t second 

1 : : : (ty^j^i^ ii^^jpjjj^^ tb^^powtf rafi6 cha^ from a mobile 
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station. vt - , ; 

27. TbeppwCTpQn^plmetho(i^ 
1^4^ wl^eit^in fragsipip^n.pQwerjs of fiist^d^secqnd qIj are controlled 
^ according to a fast po5?»;Cpnfr9^coiim|^ f^^^e&^s^ channel and a power ratio 
5 change command, received from a mobile staition. 

- = :r; ; Jheppwercoj^ 

27, wherein the power ratio change command is varied according.tq a signal-to- 
interference ratio (SIR) for the second c^^d, in ;ti^^^^^ 

: 0 1 u . 2§. t \ Tliie power qonljol jpethq^^iqa^^eLStati^ as claimed in claim 

10 27, wherein the power ratio change command is generated according to SIR 
: ^.^^efw|jBQti^e^st c|aj^ and the second channel 

i r; : - "z^p Th€^pow^j:;qnt?Qlme$ho^^ 
27, wherein thfjgower jrati^ ^g"Se;t by cojpttpUing thp power of the second chaimel 
15 spread with the quasi-orthogonal code. 

£ .7iG 27; .wherein i?VfT^n$;W^^^^ link 



control channel. ' ' ' - • ' - ^ 

32. Thepow6r<K>ntrG^md&^^ 
r J : . i-: 27- \vherem S tinifefe^d^ ail SIR of th^^ec^ channel is longer 

than a time required for accumulating an SIR of the list cHahheli at tiiie mobile 
5 station. 

:r: ^ 33; ^ : ^lle^p6w^^ i^bh^ 

23, wherein the base station transmits a response request message to a mobile 
station via the second^ cliamiel^'^^^ request message after 

increasing a Waiisihisi^to^^ secdnd^dfeannel wHeii li response message is 

i " 23;^wnerem t^^ 

the second channel, iq)on receiving a response request message from a mobile 

^^-stStiohl-^* ' -^^'^^^^^ " '^ 

1:5 ' '' 3^. ■ polvex c^ device for a CDMA 

* • " ' ' coituntmication system; coinprfeing: - ^ 0 
" .:iw - g^efat&jgajjbvsrfef c^ 

signal despread wilii an ortiiogonal dode for a fif st^ilimfe aiid^nipi^ the^^averaged 
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SIR with a threshold value; . 

averaging an SIR of a second channel despread with a quasi-orthogonal code 

* T ' vvfb^ ' ' ; ' 

36. The power control method in a mobile station device as claimed in 
/ ; ^ftlainj 35y wh^ein^the power control poqMpgndg^jiqr^atjpn step:<?omprises the steps 

generating the power contr<^ wn^mapd^apcorc^ result , 

; . ^ ^37. ; The pcwefjc^ 

15 comparing the SIR of the second channel signal with and second 

threshold values; and 
. . , generating th^ power ratjpjdiqnge^^^^ 

power of the second channel signal ^yben the SDR, is higher.than tha fijst threshold 
M rr,> . ; value and increasing the|transimssion gpwer.pj^^^ second^ jfi^ipnel signal when the 
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38. The power control method in a mobile station device as claimed in 
: claim35, whefein'ihe pd^er cbntrbl niei generaticm step compares the SIR of 

tiSefiirst channel sigiial witb th^ SKof tiie^s^cbttd^^ aiid generates flie 

' power ratio chabge cdhm^and^for^coiitfdH^ power iatid betw first and 

5 second channel signals according to the^^tcftripaHson ^ i • ^ 

39. The power control method in a mobile station device as claimed in 
claim 35, wherein the mobile station sends a response request message to a base 
station via reverse control channel and the base station then sends a response 
message via the second chaimel upon receiving the response request message. 

10 40! The power control method in a mobile station device as claimed in 

claim 39, wherein the base station determines whether the same response request 
message has been received repeatedly within a predefined time, and increases the 
transmission power of the second channel. 

41. The power control me&od in a mobile station device as claimed in 
15 claim 35, further comprising the step of decoding the second channel signal. 

42. The power control method in a mobile station device as claimed in 
claim 41, wherein the power ratio change command is generated according to the 
errors generated during decoding at the decoder. 
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L a t ■ ; plaim 35, -wherejpirjJ^ code is a 

I : v f - : ,;:Suppl€?Reiital:|;h£^^ quasirorthogonal 

code is a de4igated:CQnfl:el:j^^ b*^^- -^^ j ^ ^ . : : , .-^ : 
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